Surface charge influences enterococcal prevalence in mixed-species biofilms.
To study the influence of 15 microbial isolates on the prevalence of charge-heterogeneous and charge-homogeneous Enterococcus faecalis strains, all isolated from biliary stents, in mixed-species biofilms. Six Enterococcus faecalis strains were paired with 15 other microbial isolates to form mixed-species biofilms in a microtitre plate assay. Charge-heterogeneous Enterococcus faecalis strains display two subpopulations with different surface charges, expressed as a biomodal zeta potential distribution. It was found that, in general, the prevalence of the charge-heterogeneous, biofilm forming Enterococcus faecalis was reduced in mixed-species biofilms. The prevalence of charge-homogeneous, nonbiofilm-forming Enterococcus faecalis strains was increased only in the presence of Citrobacter freundii BS5126, Stenotrophomonas malthophilia BS937, and Candida lusitaniae BS8256, all of which introduced sizeable charge heterogeneity in the mixed microbial population. Charge-homogeneous Enterococcus faecalis strains are stimulated to form biofilm only by the presence of another microbial species with a considerably less negative zeta potential, thereby creating a charge-heterogeneous microbial population. Enterococcus faecalis is one of the predominant species isolated from mixed-species biofilms in clogged biliary stents. The current study shows how charge-homogeneous Enterococcus faecalis strains form more biofilm in the presence of other microbial species.